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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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This REPORT consists of a total of . 



sheets, including this cover sheet. 



^7 This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 



been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability ~ 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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17 October 2000(17.10.00) 


Date of completion of this report 
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Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No, 

PCT/JP00/01688 



I. Basis of the report 



1. With regard to the elements of the international application 
| | the international application as originally filed 

the description: 
pages 

pages 

pages 



1-10,12-53 



11,11/1 



, as originally filed 



. filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



4-28 



29-33 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1-3 



filed with the letter of 



IEI 



the drawings: 

pages 

pages 

pages 



1-22 



21 May 2001 (21.05.2001) 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 
pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| 1 furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

[ I the claims, Nos. 

1 | the drawings, sheets/fig 



1 — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
■ ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 



2, 7, 12-19, 21-27 



YES 



Claims 


i, 


3- 


6, 


8-11, 20, 


28- 


33 


NO 


Claims 




2, 


7, 


12-19, 22 


-27 




YES 


Claims 


i, 


3,- 


6, 


8-11, 20, 21 


, 28 


-33 


NO 


Claims 








1-33 






YES 



Claims 



NO 



Citations and explanations 

(Documents cited 
Document 1: EP, 
Ltd, 

Document 2: JP, 
Ltd 

Document 3: JP, 
(15 



in the international search report) 
617470, A2 (Shin-Etsu Handotai Co., 
), 28 September 1994 (28.09.94) 
11-046035, A (Furukawa Electric Co., 
), 16 February 1999 (16.02.99) 
03-089585, A (NEC Corp.), 15 April 1991 
04.91) 



(Document cited for the first time in this international 
preliminary examination report) 

Document 4: J. R. Jenny et al . , "The effect of Al on Ga 
desorption during gas source-molecular beam 
epitaxial growth of AlGaN" , Applied Physics 
Letters, Vol. 72, No. 1, 5 January 1998, pp 
85-87 



Claim 1 is not novel and does not involve an 
inventive step in the light of Document 4. 

Document 4, page 85, paragraph 3, discloses a 
process for supplying aluminium and ammonia to the surface 
of a crystal, and page 87, paragraph 2, indicates that 
aluminium has high reactivity towards ammonia. 



Claim 2 is novel and involves an inventive step 





International application No. 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


PCT/JP 00/01688 


relative to Documents 1-4. 




Documents 1, 2 and 4 do not disclose processes which 


include growing crystals containing aluminium and 


supplying ammonia to the surface of crystals containing 


aluminium. 




In Document 3 nitrogen atoms are not adsorbed at the 


crystal surface. 




Claim 3 is not novel and does not 


involve an 


inventive step in the light of Document 


3. 



Document 3, Claim 2, describes a process whereby a 
double hetero-structure cleavage plane between a GalnP 
layer and an AlGalnP layer is exposed to ammonia gas to 
replace phosphorus atoms at the surface of the cleavage 
plane and in the vicinity thereof by nitrogen atoms. 
Document 3 does not mention promotion of decomposition and 
adsorption due to aluminium at the crystal surface, but it 
is evident that the aforementioned process takes place as 
nitrogen atoms replace the phosphorus atoms in the AlGalnP 
layer . 

Note: Since Documents 1 and 2 do not take away the novelty - 
or inventive step of Claims 1-3 in the present 
application, no detailed comparisons between Documents 1 
and 2 and the claims dependent on Claims 1-3 will be 
offered below. 

Claims 4 and 5 are not novel and do not involve an 
inventive step in the light of Documents 3 and 4. 

Document 3 for the reason given in connection with 
Claim 3. 

Document 4 for the reason given in connection with 
Claim 1. 



Claim 6 is not novel and does not involve an 
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International application No. 
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inventive step in the light of Document 4. 

Document 4, page 87, paragraph 2, states "As a 
result, the aluminium mole fraction in a grown layer can 
be manipulated by changing the ammonia flux", indicating a 
relationship between aluminium and the quantity of ammonia 
added. 

Claim 7 is novel and involves an inventive step 
relative to Documents 1-4. 

Neither Document 3 nor Document 4 discloses addition 
or replacement of nitrogen within a restricted region. 

Claim 8 is not novel and does not involve an 
inventive step in the light of Document 4 

Document 4, page 85, paragraph 3, mentions use of 
the MBE method. 

. Claims 9 and 10 are not novel and do not involve an 
inventive step in the light of Document 3. 

Document 3 discloses replacement of phosphorus atoms 
in an AlGalnP layer by nitrogen atoms. 

Claim 11 is not novel and does not involve an 
inventive step in the light of Document 3. 

Document 3, page 2, lower right column, line 10, 
discloses heating a sample at 600°C of more. 

Claims 12-15 are novel and involve an inventive step 
relative to Documents 1-4. 

Neither Document 3 nor Document 4 discloses a 
process described in Claim 12-15, and such a feature could 
not be deduced easily by a person skilled in the art. 

Claims 16-19 are novel and involve an inventive step 
relative to Documents 1-4. 
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Neither Document 3 nor Document 4 discloses partial 
etching of the laminar structure, and this feature could 
not be deduced easily by a person skilled in the art. 



Claims 20 and 28 are not novel and do not involve an 
inventive step in the light of Document 3 or 4 . 

Document 3, Claim 2, discloses the invention 
described in Document 3 in relation to a semiconductor 
laser . 

Document 4, page 85, paragraph 1, discloses photo- 
electron engineering application of the invention 
described in Document 4 . 



Claim 21 does not involve an inventive step in the 
light of Document 4. 

A person skilled in the art could easily conceive of 
applying the invention described in Document 4 in a 
lluminescent element . 



Claim 22-27 is novel and involves an inventive step 
relative to Documents 1-4. 

Neither Document 3 nor Document 4 discloses the 
features indicated in Claims 22-27, and these feature 
could not be easily deduced by a person skilled in the 
art. 



Claims 29-33 are not novel and do not involve an 
inventive step in the light of Document 4. 

For the reason given in connection with Claims 1 and 

8. 
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2 3. mm<DM®<DMm\Z. 2£&±2 5 &JKT<&*BH 

<ht-^^5icoiSH2 2 icaa*ojBa^s^te. 

1 o^B«TT*s^t*#i»t-rs»*oiBffl2 4icaa«©«sa^cS^. 



2 6. HS^(D|gH2 2 73/M2 5 0^1"n^lCffi*©j|ga^S^fe»C«koT 

20 2 8. m$t<Dmm 20, 21, 26, 27 ofsjn^tcfBm©^^^^ 

25 ©woBBiit.ko^v^t^at'rsat^oigffli, 2, 475M11, 22^ 
12 5 jcgs*©#ga^s^. 
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3 2 . (jgiD) »^CD|gH 2 975S3 1 ©V>-rn^^ffi*0*SS^S'^ffitC 

3 3 . (aiim) m&vmm 3 2 fc3E*©¥i»#g«tt, 0 , m 
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20 



58/1 





International application No. 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


PCT/JP 00/01688 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 




Claims 


2, 7, 12-19, 21-27 


YES 






Claims 


1, 3-6, 8-11, 20, 28-33 


NO 


Inventive step (IS) 




Claims 


2, 7, 12-19, 22-27 


YES 






Claims 


1, 3,-6, 8-11, 20, 21, 28-33 


NO 


Industrial applicability (LA) 




Claims 


1-33 


YES 






Claims 




NO 


Citations and explanations 










(Documents cited 


in 


the international search report) 




Document 1: EP, 


617470,, A2 


(Shin-Etsu Handotai Co., 




Ltd. 


), 


28 September 1994 (28.09.94) 




Document 2: JP, 


11- 


-046035, 


A (Furukawa Electric Co., 





Ltd.), 16 February 1999 (16.02.99) 
Document 3: JP, 03-089585, A (NEC Corp.), 15 April 1991 
(15.04.91) 

(Document cited for the first time in this international 
preliminary examination report) 

Document 4: J. R. Jenny et al., 'The effect of Al on Ga 
desorption during gas source-molecular beam 
epitaxial growth of AlGaN" , Applied Physics 
Letters, Vol. 72, No. 1, 5 January 1998, pp. 
85-87 

Claim 1 is not novel and does not involve an 
inventive step in the light of Document 4. 

Document 4, page 85, paragraph 3, discloses a 
process for supplying aluminium and ammonia to the surface 
of a crystal, and page 87, paragraph 2, indicates that 
aluminium has high reactivity towards ammonia. 



Claim 2 is novel and involves an inventive step 
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relative to Documents 1-4 . 

Documents 1, 2 and 4 do not disclose processes which 
include growing crystals containing aluminium and 
supplying ammonia to the surface of crystals containing 
aluminium. 

In Document 3 nitrogen atoms are not adsorbed at the 
crystal surface. 

Claim 3 is not novel and does not involve an 
inventive step in the light of Document 3. 

Document 3, Claim 2, describes a process whereby a 
double hetero-structure cleavage plane between a GalnP 
layer and an AlGalnP layer is exposed to ammonia gas to 
replace phosphorus atoms at the surface of the cleavage 
plane and in the vicinity thereof by nitrogen atoms. 
Document 3 does not mention promotion of decomposition and 
adsorption due to aluminium at the crystal surface, but it 
is evident that the aforementioned process takes place as 
nitrogen atoms replace the phosphorus atoms in the AlGalnP 
layer . 

Note: Since Documents 1 and 2 do not take away the novelty 
or inventive step of Claims 1-3 in the present 
application, no detailed comparisons between Documents 1 
and 2 and the claims dependent on Claims 1-3 will be 
offered below. 

Claims 4 and 5 are not novel and do not involve an 
inventive step in the light of Documents 3 and 4. 

Document 3 for the reason given in connection with 
Claim 3. 

Document 4 for the reason given in connection with 
Claim 1 . 

Claim 6 is not novel and does not involve an 
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inventive step in the light of Document 4. 

Document 4, page 87, paragraph 2, states "As a 
result, the aluminium mole fraction in a grown layer can 
be manipulated by changing the ammonia flux", indicating a 
relationship between aluminium and the quantity of ammonia 
added. 

Claim 7 is novel and involves an inventive step 
relative to Documents 1-4. 

Neither Document 3 nor Document 4 discloses addition 
or replacement of nitrogen within a restricted region. 

Claim 8 is not novel and does not involve an 
inventive step in the light of Document 4 

Document 4, page 85, paragraph 3, mentions use of 
the MBE method. 

Claims 9 and 10 are not novel and do not involve an 
inventive step in the light of Document 3. 

Document 3 discloses replacement of phosphorus atoms 
in an AlGalnP layer by nitrogen atoms. 

Claim 11 is not novel and does not involve an 
inventive step in the light of Document 3. 

Document 3, page 2, lower right column, line 10, 
discloses heating a sample at 600°C of more. 

Claims 12-15 are novel and involve an inventive step 
relative to Documents 1-4. 

Neither Document 3 nor Document 4 discloses a 
process described in Claim 12-15, and such a feature could 
not be deduced easily by a person skilled in the art. 

Claims 16-19 are novel and involve an inventive step 
relative to Documents 1-4. 
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Neither Document 3 nor Document 4 discloses partial 
etching of the laminar structure, and this feature could 
not be deduced easily by a person skilled in the art. 



Claims 20 and 28 are not novel and do not involve an 
inventive step in the light of Document 3 or 4 . 

Document 3, Claim 2, discloses the invention 
described in Document 3 in relation to a semiconductor 
laser . 

Document 4, page 85, paragraph 1, discloses photo- 
electron engineering application of the invention 
described in Document 4. 



Claim 21 does not involve an inventive step in the 
light of Document 4. 

A person skilled in the art could easily conceive of 
applying the invention described in Document 4 in a 
lluminescent element . 

Claim 22-27 is novel and involves an inventive step 
relative to Documents 1-4. 

Neither Document 3 nor Document 4 discloses the 
features indicated in Claims 22-27, and these feature 
could not be easily deduced by a person skilled in the 
art . 



Claims 29-33 are not novel and do not involve an 
inventive step in the light of Document 4. 

For the reason given in connection with Claims 1 and 

8. 
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